Heme initiates changes in the expression of a wide array of genes during the early erythroid differentiation stage.
Heme is central to oxygen sensing and utilization in all living organisms. It directly regulates numerous molecular and cellular processes for systems that sense or use oxygen. In mammals, heme plays an indispensable role in erythroid cell differentiation. To investigate heme regulatory functions, we identified, by differential display, and confirmed, by quantitative RT-PCR and Northern blotting analysis, the genes whose expression is altered by heme during the early stage of K562 cell differentiation. These include genes encoding a GAP-associated p62 protein, histone H2A.Z, a subunit of the small nuclear ribonucleoprotein complex, and the chaperonin Tcp20, and a cellular immediate-early-response gene. The results suggest that heme initiates changes in key factors that control a wide array of processes ranging from cell cycle and Ras signaling to chromatin structure, splicing and protein folding. These key factors might act together to mediate heme action, which is critical for erythroid cell differentiation.